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Introduction 
Gwinnett Street is a minor urban arterial facilitating the movement of east-west traffic between 
residential portions of West Savannah and Garden City to the west and Savannah’s downtown 
and Historic District to the east. The street also provides access between downtown and the City 
Lot, located on the north side of Gwinnett Street at Stiles Avenue. Significant changes to the 
original concept include a change from a proposed 4-lane reconstruction to a 2-lane 
reconstruction between Stiles Avenue and West Boundary Street.  Replacement of the existing 
bridge over the Springfield Canal will also be necessary.  The proposed roadway and bridge will 
be designed with pavement grades and bridge height sufficient to bring both above 100-year 
flood elevations. 
 
The purpose of this report is to assess future traffic operations along the project corridor and 
recommend improvements with respect to roadway geometry that will provide adequate capacity 
to handle future traffic, while maximizing safety for all users of the facility.  To accomplish this, 
the following general procedure was undertaken: 
 
 

1. Describe the existing roadway characteristics along the project corridor. 

2. Determine the magnitudes and characteristics of current traffic along the 
project corridor. 

3. Examine historical traffic data to develop a reasonable growth rate for use in 
estimating future traffic volumes. 

4. Estimate future traffic volumes. 

5. Analyze and evaluate current traffic operations along the project corridor. 

6. Analyze and evaluate future traffic operations along the project corridor, for 
the “base year” and "design year". 

7. Provide recommendations for improvements that will be required to maintain 
or improve the current level of service and maximize safety along the project 
corridor. 
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Existing Roadway Characteristics 
Gwinnett Street is functionally classified as an urban minor arterial by the Georgia Department 
of Transportation (GDOT).  The study corridor begins at an intersection with Stiles Avenue and 
extends eastward for 0.4 miles to an intersection with West Boundary Street, which becomes an 
eastbound on-ramp for Interstate 16 on the south side of the intersection.  The typical section for 
the segment under study is a two-lane, paved roadway featuring one 12-foot lane in each 
direction with curb and gutter and raised shoulders (see Figure 1, below).  A four foot sidewalk 
is provided along the south side of the street running the entire length of the corridor.  The posted 
speed limit is 35 mph.  The only intersections along the project corridor are those at either end, 
both of which are signalized.  Most of the land adjacent to the roadway is currently undeveloped 
and driveway access is minimal.  The only major feature along the corridor is a single 32-foot 
bridge over the Springfield Canal, located roughly 575 feet east of the Stiles Avenue intersection.    
 
 

 
Figure 1 - Gwinnett Street (looking west, midway along the study corridor) 
 
 
Gwinnett Street currently facilitates the movement of traffic from nearby businesses, residential 
neighborhoods, and the City of Savannah's "City Lot" complex to downtown Savannah as well 
as I-16. 
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Existing Traffic Volumes 
Field counts were obtained in August of 2012.  All field count data is included as Appendix A. 
The counts included the following: 
 

 24-hour tube counts, including vehicle classification and speed 
 Peak hour bike and pedestrian counts for AM, Midday, and PM peak hours 

 
The 24-hour tube count volumes were adjusted using appropriate daily, monthly (seasonal), and 
axle factors to determine the Average Daily Traffic (ADT) volumes.  The ADT volumes are 
summarized in Table 1. 
 
 

 Westbound Eastbound Total Directional Dist. 

Cars 3,600 3,290 6,890 52% 

Trucks 370 420 790 47% 

Total 3,970 3,710 7,680 52% 

Table 1 - 2012 ADT 

 
24-Hour truck percentages were calculated based on the unadjusted field data and are presented 
as Table 2. 
 
 

 Westbound Eastbound Total 

Single Unit Truck Percentages 8.1% 10.5%   9.3% 

Combination Truck Percentages 1.2%   0.8%   1.0% 

24-Hour Truck Percentages 9.3% 11.3% 10.3% 

Table 2 - 24-Hour Truck Percentages 

 
K Factors, truck percentages and directional distributions were calculated for the AM, Midday, 
and PM peak hours based on the field data and are presented as Table 3. 
 
 

 K Factor Truck Pct. Directional Dist. 

AM 5.2% 12.8% 52% (EB) 

Midday 6.1% 11.7% 53% (WB) 

PM 9.6%   6.2% 52% (WB) 

      Table 3 – Peak Hour Percentages 
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Using the peak hour percentages determined based on the unadjusted field data, peak hour 
volumes were developed for the project corridor and are presented in Tables 4, 5, and 6. 
 
 
 

 Westbound Eastbound Total Directional Dist. 

Cars 167 182 349  

Trucks 24 27 51  

Total 191 209 400 52% (EB) 

Table 4 - 2012 AM Peak Hour Volumes 

 
 
 

 Westbound Eastbound Total Directional Dist. 

Cars 218 195 413  

Trucks 29 26 55  

Total 247 221 468 53% (WB) 

Table 5 - 2012 Midday Peak Hour Volumes 

 
 
 

 Westbound Eastbound Total Directional Dist. 

Cars 359 331 690  

Trucks 24 22 46  

Total 383 353 736 52% (WB) 

Table 6 - 2012 PM Peak Hour Volumes 
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Historical Traffic Data Analysis 
Historical ADT volumes for numerous roadways throughout the State are maintained by the 
Georgia Department of Transportation (GDOT), and were available for three segments of 
Gwinnett Street.   These locations are indicated on Figure 2 along with the GDOT 2011 ADT 
volumes for each.  
 
 

 
Figure 2 - Historical Count Locations and GDOT 2011 ADT Volumes 
 
 
Table 7 presents historical non-directional traffic volume data for the years 1997 through 2011 
for each of the three segments shown in Figure 2.  Traffic data for 1996 was unavailable.  Note 
that Segment 2 includes the entirety of the project corridor under study between Stiles Avenue 
and West Boundary Street/I-16. 
 
 
 
 

1 

3

2

5,020 

11,170 

8,180 
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 Segment 1 Segment 2 Segment 3 

Year 
Collat Avenue to 

Stiles Avenue 
Stiles Avenue to 

West Boundary St 
West Boundary St to 
MLK, Jr. Boulevard 

1997 4,020  9,700  12,060 

1998 4,070  9,910  9,980 

1999 3,910  9,480  9,790 

2000 3,940  9,640  10,360 

2001 3,750  9,650  10,340 

2002 3,820  8,520  9,500 

2003 3,600  8,640  9,600 

2004 3,600  9,540  11,000 

2005 3,600  8,370  10,890 

2006 3,610  8,980  10,630 

2007 3,640  9,060  11,350 

2008 3,550  8,830  11,540 

2009 3,560  8,850  11,540 

2010 5,140  8,380  11,440 

2011 5,020  8,180  11,170 

Table 7 - Historical Traffic Volume Data 

 
Least squares regression was used to determine average growth rates for the following three date 
ranges: 
 

1. 1997 through 2011 (14 years) 
2. 2001 through 2011 (10 years) 
3. 2006 through 2011 (5 years) 

 
Table 8 presents the regression calculation results.  Based on an examination of the regression 
results, a 1.2% growth rate (the average of 10-year averages for the three segments) was 
determined to be most appropriate for use in estimating future traffic volumes. 
 
 

 Segment 1 Segment 2 Segment 3 Average 

14 Years 0.9%  ‐1.1%  0.8%  0.2% 

10 Years 2.7%  ‐0.8%  1.6%  1.2% 

5 Years 8.5%  ‐2.0%  0.8%  2.4% 

Table 8 – Corridor Growth Rates Determined Using Least Squares Regression 
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Future Traffic Volume Estimation 
Future volumes for both the 2016 Base Year and the 2036 Design Year were estimated based on 
the 1.2% growth factor established in the previous section. 
 
Base Year ADT volumes are presented as Table 9.  Peak hour volumes are presented as Tables 
10, 11, and 12. 
 
 

 Westbound Eastbound Total Directional Dist. 

Cars 3,770  3,450  7,220  52% 

Trucks 390  440  830  47% 

Total 4,160  3,890  8,050  52% 

Table 9 - 2016 ADT 

 
 

 Westbound Eastbound Total Directional Dist. 
Cars 175  191  366   
Trucks 25  28  53   
Total 200  219  419  52% (EB) 

Table 10 - 2016 AM Peak Hour Volumes 

 
 

 Westbound Eastbound Total Directional Dist. 
Cars 229  205  434   
Trucks 30  27  57   
Total 259  232  491  53% (WB) 

Table 11 - 2016 Midday Peak Hour Volumes 

 
 

 Westbound Eastbound Total Directional Dist. 
Cars 377  346  723   
Trucks 25  24  49   
Total 402  370  772  52% (WB) 

Table 12 - 2016 PM Peak Hour Volumes 
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Design Year ADT volumes are presented as Table 13.  Peak hour volumes are presented as 
Tables 14, 15, and 16. 
 
 

 Westbound Eastbound Total Directional Dist. 

Cars 4,770  4,360  9,130  52% 

Trucks 490  560  1,050  47% 

Total 5,260  4,920  10,180  52% 

Table 13 - 2036 ADT 

 
 

 Westbound Eastbound Total Directional Dist. 
Cars 221  241  462   
Trucks 33  35  68   
Total 254  276  530  52% (EB) 

Table 14 - 2036 AM Peak Hour Volumes 

 
 

 Westbound Eastbound Total Directional Dist. 
Cars 289  260  549   
Trucks 38  34  72   
Total 327  294  621  53% (WB) 

Table 15 - 2036 Midday Peak Hour Volumes 

 
 

 Westbound Eastbound Total Directional Dist. 
Cars 478  437  915   
Trucks 31  30  61   
Total 509  467  976  52% (WB) 

Table 16 - 2036 PM Peak Hour Volumes 
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Traffic Analysis Methodology 
In order to best assess both the existing traffic situation and the predicted future traffic patterns 
and to recommend solutions with respect to lane configuration along the project corridor, 
procedures and methodologies outlined in the Transportation Research Board’s 2000 Edition of 
the Highway Capacity Manual (HCM2000) were employed.  The analyses performed for this 
study were completed using several modules of the McTrans Highway Capacity Software 
(HCS+, Version 5.4), which automates many of HCM 2000’s methodologies. 
 
One of the key evaluation parameters established in HCM 2000, as in all previous editions, is the 
“level of service” (LOS).  Level of service is used as a general qualitative measure of how 
adequate a particular roadway or intersection configuration performs in handling a given traffic 
load.  The particular criterion used to measure level of service varies depending upon which 
aspect of traffic flow is being assessed.  In this study, both arterial capacity and intersection 
capacity are examined. 
 
Arterial Level of Service 
Arterial level of service is defined in terms of the average travel speed of all through vehicles 
using the arterial.  The average running speed is compared to the free-flow speed.  The free-flow 
speed for any specific arterial depends upon the functional classification.  Gwinnett Street is 
functionally classified as Type II, which is defined as having a free-flow speed in the range of 35 
to 45 mph, typically 40 mph.  Arterial level of service is generally defined below (with the 
minimum average speed for a Type II arterial appearing in parentheses after each): 
 
LOS A: Primarily free-flow operations at average travel speeds, typically 90% of the free-flow 
speed for a particular arterial classification.  Vehicles are seldom impeded in their ability to 
maneuver in the traffic stream.  Any delay at a signalized intersection is minimal. (≥ 35 mph) 
LOS B: Reasonably unimpeded operations at average travel speeds, typically 70% of the free-
flow speed for the arterial classification.  A vehicles ability to maneuver in the traffic stream is 
slightly restricted and signal delays are generally short. (≥ 28 mph) 
LOS C: Stable Operations. Ability to maneuver is intermittently restricted.  Average travel 
speeds are roughly 50% of free-flow speed.  Signal delays are increasingly common. (≥ 22 mph) 
LOS D: Borders on a range wherein small increases in flow can cause substantial increases in 
approach delay.  Delays at signals are to be expected. Average travel speed is 40% of free-flow 
speed. (≥ 17 mph) 
LOS E: Characterized by significant delays and average travel speeds around 33% of free-flow 
speeds.  Long delays can be expected at signals with stop-and-go travel between intersections 
common. (≥ 13 mph) 
LOS F: Extremely slow progression along arterials. Frequent very long delays are experienced at 
signals with extensive queuing.  Average travel speeds are approximately 25% of free-flow 
speed or less. (< 13 mph) 
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Analysis of Existing Traffic Conditions 
Analysis of the Gwinnett Street corridor's performance as an arterial, using current (2012) traffic 
volumes was completed using the HCS+ Software's Arterials Planning Analysis module.  The 
analysis results for all three Peak Hour periods are presented as Table 17. 
 
 

 
Planning 

Analysis Hour 
Factor 

Directional 
Distribution 

Factor 

Thru-Volume 
15 Minute 
Flow Rate 

Average      
Travel      
Speed 

Urban         
Street         
LOS 

AM Peak Hour 0.052 0.52 89 v 25.4 mph C 

Midday Peak Hour 0.061 0.53 107 v 25.3 mph C 

PM Peak Hour 0.096 0.52 166 v 24.9 mph C 

Table 17 - Arterial Capacity Analysis Results for Existing Traffic (2012) 

 
 

Analysis of Future Traffic Conditions 
Analysis of the Gwinnett Street corridor's performance as an arterial, using base year (2016) and 
design year (2036) traffic volumes was completed also using the HCS+ Software's Arterials 
Planning Analysis module.  The analysis results for all three Peak Hour periods are presented as 
Table 18 and Table 19 for 2016 and 2036 respectively. 
 
 

 
Planning 

Analysis Hour 
Factor 

Directional 
Distribution 

Factor 

Thru-Volume 
15 Minute 
Flow Rate 

Average      
Travel      
Speed 

Urban         
Street         
LOS 

AM Peak Hour 0.052 0.52 94 v 25.4 mph C 

Midday Peak Hour 0.061 0.53 113 v 25.2 mph C 

PM Peak Hour 0.096 0.52 174 v 24.8 mph C 

Table 18 - Arterial Capacity Analysis Results for Base Year Traffic (2016) 

 
 

 
Planning 

Analysis Hour 
Factor 

Directional 
Distribution 

Factor 

Thru-Volume 
15 Minute 
Flow Rate 

Average      
Travel      
Speed 

Urban         
Street         
LOS 

AM Peak Hour 0.052 0.52 119 v 25.2 mph C 

Midday Peak Hour 0.061 0.53 142 v 25.1 mph C 

PM Peak Hour 0.096 0.52 220 v 24.5 mph C 

Table 19 - Arterial Capacity Analysis Results for Design Year Traffic (2036) 

 



Gwinnett Street Reconstruction Traffic Study 
October 23, 2012 
 Page 11  
 
 

 
 

HGBD, Inc. 

Signalized Intersection Operational Analysis 
An operational analysis of the Gwinnett Street/Stiles Avenue intersection was conducted using 
PM Peak Hour volumes for both the existing and design year conditions to determine whether 
adjustments to existing lane configurations are warranted. Tables 20 and 21 present the 
operational analysis results for 2012 and 2036 respectively.  
 
 

Movement 2012 PHV v/c Ratio Lane Group Delay Lane Group LOS 

Gwinnett Street 

Eastbound L/T/R 177 0.26 12.5 seconds B 

Westbound Left 126 0.26 12.8 seconds B 

Westbound Through 146 0.20 11.8 seconds B 

Westbound Right 90 0.14 11.4 seconds B 

Stiles Avenue 

Northbound L/T 55 0.08 9.6 seconds A 

Northbound Right 43 0.06 9.5 seconds A 

Southbound Left 145 0.40 20.7 seconds C 

Southbound T/R 91 0.19 17.2 seconds B 

Table 20 - Gwinnett at Stiles, Signalized Intersection Analysis Results for the 2012 PM Peak Hour 

 
Movement 2036 PHV v/c Ratio Lane Group Delay Lane Group LOS 

Gwinnett Street 

Eastbound L/T/R 240 0.34 12.1 seconds B 

Westbound Left 167 0.35 12.8 seconds B 

Westbound Through 193 0.24 11.1 seconds B 

Westbound Right 138 0.21 10.8 seconds B 

Stiles Avenue 

Northbound L/T 74 0.13 11.2 seconds B 

Northbound Right 75 0.12 11.0 seconds B 

Southbound Left 193 0.61 28.5 seconds C 

Southbound T/R 125 0.30 20.0 seconds B 

Table 21 - Gwinnett at Stiles, Signalized Intersection Analysis Results for the 2036 PM Peak Hour 

 
 
The intersection operates adequately in both existing and design year conditions with an overall 
level of service of B in both cases with total intersection delays of 13.8 and 15.2 seconds per 
vehicle, respectively. No changes to the existing lane configuration are warranted. 
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Determination of Minimum Turn Lane Queue Lengths 
The Gwinnett Street westbound approach to the Stiles intersection currently includes a 90-foot 
left turn lane with a 75 foot taper, a single through lane and a flared right turn with a 50-foot 
taper, separated from the intersection by a raised concrete island and providing 100 feet of 
effective storage.  
 
The 95th Percentile back of queue values were used as a general basis for the determination of 
minimum turn lane storage lengths.  Georgia Department of Transportation guidelines stipulate 
that the minimum length of right and left hand turn bays for a road with a 35 mph design speed 
are 100 and 160 feet respectively.  Minimum taper lengths for both are 50 feet.  Where the 
calculated minimums (based on 25 feet per vehicle) are less than these, the GDOT minimums 
should be used.  Table 22 presents 2036 95% back of queue values based on the operational 
analysis and recommendations for minimum turn lane lengths. 
 
 

 95% BOQ Calculated GDOT Policy Recommended 

Movement PM Peak Minimum Storage Minimum Lengths Minimum Lengths 

Westbound Left 4.7 vehicles 125 feet 160’ storage / 50’ taper 160’ storage / 50’ taper 

Westbound Right 3.7 vehicles 100 feet 100’ storage / 50’ taper 100’ storage / 50’ taper 

Table 22 - Gwinnett at Stiles, 2036 Back of Queue and Minimum Turn Lane Lengths (Westbound Approach) 

 

Conclusion and Recommendations 
The existing two-lane Gwinnett Street study corridor between Stiles Avenue and West Boundary 
Street/I-16 operates adequately under both current and future traffic conditions.  No increase in 
the number of through lanes will be necessary.  Currently, the number of pedestrians and 
bicyclists using the corridor is significant enough to warrant the maintenance of sidewalks and 
the addition of sufficient pavement width to accommodate bicycles.  

 
Based on the assumptions and analysis as described in this report, the following improvements 
are recommended: 
 

1. Maintain sidewalks along the entire length of the study corridor between Stiles Avenue 
and West Boundary Street/I-16. 

 
2. Provide pavement widths sufficient to accommodate bicycles, both eastbound and 

westbound between Stiles Avenue and West Boundary Street/I-16.  
 

3. Provide an exclusive left turn lane on the westbound approach to the Stiles Avenue 
intersection with a minimum length of 160 feet with a minimum taper length of 50 feet. 
 

4. Maintain or lengthen the existing 100 feet of effective storage capacity for right turns on 
the westbound approach to the Stiles Avenue intersection. 
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                  HCS+: Signalized Intersections Release 5.4                    
                                                                                
Analyst: Jeff Netzinger                 Inter.: Gwinnett & Stiles               
Agency: HGBD                            Area Type: All other areas              
Date:   10/18/2012                      Jurisd: City of Savannah                
Period: PM Peak Hour                    Year  : 2012                            
Project ID: Gwinnett Street Improvements, Stiles to West Boundary               
E/W St: Gwinnett Street                 N/S St: Stiles Avenue                   
                                                                                
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________ 
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |    
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |    
           |_______________|_______________|_______________|_______________|    
No. Lanes  |   0   1   0   |   1   1   1   |   0   1   1   |   1   1   0   |    
LGConfig   |       LTR     | L     T    R  |       LT   R  | L     TR      |    
Volume     |39   120  15   |116  134  133  |18   32   100  |133  57   37   |    
Lane Width |     12.0      |12.0 12.0 12.0 |     12.0 12.0 |12.0 12.0      |    
RTOR Vol   |          10   |          50   |          60   |          10   |    
_______________________________________________________________________________ 
Duration    0.25      Area Type: All other areas                                
______________________________Signal Operations________________________________ 
Phase Combination 1     2     3     4 |            5     6     7     8          
EB  Left          P                   | NB  Left   P     P                      
    Thru          P                   |     Thru   P     P                      
    Right         P                   |     Right  P     P                      
    Peds                              |     Peds                                
WB  Left          P                   | SB  Left         P                      
    Thru          P                   |     Thru         P                      
    Right         P                   |     Right        P                      
    Peds                              |     Peds                                
NB  Right                             | EB  Right                               
SB  Right                             | WB  Right                               
Green            24.9                             6.1   17.0                    
Yellow           3.0                              3.0   3.0                     
All Red          1.0                              1.0   1.0                     
                                                   Cycle Length: 60.0    secs   
____________________Intersection Performance Summary___________________________ 
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach               
Lane    Group     Flow Rate  __________     __________  ___________             
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS               
_______________________________________________________________________________ 
Eastbound                                                                       
                                                                                
LTR      670       1614      0.26   0.41    12.5   B    12.5   B                
                                                                                
Westbound                                                                       
L        488       1176      0.26   0.41    12.8   B                            
T        732       1765      0.20   0.41    11.8   B    12.0   B                
R        622       1500      0.14   0.41    11.4   B                            
Northbound                                                                      
                                                                                
LT       677       1733      0.08   0.45    9.6    A    9.5    A                
R        678       1500      0.06   0.45    9.5    A                            
Southbound                                                                      
L        361       1273      0.40   0.28    20.7   C                            
TR       476       1680      0.19   0.28    17.2   B    19.3   B                
                                                                                
         Intersection Delay = 13.8  (sec/veh)   Intersection LOS = B            
                                                                                
_______________________________________________________________________________ 
                                                                                
                  HCS+: Signalized Intersections Release 5.4                    
                                                                                
Courtney Lane                                                                   
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Hussey, Gay, Bell and DeYoung                                                   
                                                                                
                                                                                
                                                                                
Phone:                                        Fax:                              
E-Mail:                                                                         
______________________________OPERATIONAL ANALYSIS_____________________________ 
                                                                                
Analyst:                  Jeff Netzinger                                        
Agency/Co.:               HGBD                                                  
Date Performed:           10/18/2012                                            
Analysis Time Period:     PM Peak Hour                                          
Intersection:             Gwinnett & Stiles                                     
Area Type:                All other areas                                       
Jurisdiction:             City of Savannah                                      
Analysis Year:            2012                                                  
Project ID:  Gwinnett Street Improvements, Stiles to West Boundary              
E/W St: Gwinnett Street                 N/S St: Stiles Avenue                   
                                                                                
________________________________VOLUME DATA____________________________________ 
                                                                                
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |    
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |    
           |_______________|_______________|_______________|_______________|    
Volume     |39   120  15   |116  134  133  |18   32   100  |133  57   37   |    
% Heavy Veh|2    2    0    |2    2    2    |2    2    2    |2    2    2    |    
PHF        |0.92 0.92 0.92 |0.92 0.92 0.92 |0.92 0.92 0.92 |0.92 0.92 0.92 |    
PK 15 Vol  |11   33   4    |32   36   36   |5    9    27   |36   15   10   |    
Hi Ln Vol  |               |               |               |               |    
% Grade    |     0         |     0         |     0         |     0         |    
Ideal Sat  |     1800      |1800 1800 1800 |     1800 1800 |1800 1800      |    
ParkExist  |               |               |               |               |    
NumPark    |               |               |               |               |    
No. Lanes  |   0   1   0   |   1   1   1   |   0   1   1   |   1   1   0   |    
LGConfig   |       LTR     | L     T    R  |       LT   R  | L     TR      |    
Lane Width |     12.0      |12.0 12.0 12.0 |     12.0 12.0 |12.0 12.0      |    
RTOR Vol   |          10   |          50   |          60   |          10   |    
Adj Flow   |     177       |126  146  90   |     55   43   |145  91        |    
%InSharedLn|               |               |               |               |    
Prop LTs   |      0.237    |1.000 0.000    |      0.364    |1.000 0.000    |    
Prop RTs   |   0.028       |   0.000 1.000 |   0.000 1.000 |   0.319       |    
Peds  Bikes|   0           |   0           |   0           |   0           |    
Buses      |     0         |0    0    0    |     0    0    |0    0         |    
%InProtPhase               |               | 0.0           |               |    
Duration    0.25      Area Type: All other areas                                
                                                                                
_____________________________OPERATING PARAMETERS______________________________ 
                                                                                
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |    
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |    
           |_______________|_______________|_______________|_______________|    
Init Unmet |     0.0       |0.0  0.0  0.0  |     0.0  0.0  |0.0  0.0       |    
Arriv. Type|     3         |3    3    3    |     3    3    |3    3         |    
Unit Ext.  |     3.0       |3.0  3.0  3.0  |     3.0  3.0  |3.0  3.0       |    
I Factor   |     1.000     |     1.000     |     1.000     |     1.000     |    
Lost Time  |     2.0       |2.0  2.0  2.0  |     2.0  2.0  |2.0  2.0       |    
Ext of g   |     2.0       |2.0  2.0  2.0  |     2.0  2.0  |2.0  2.0       |    
Ped Min g  |     3.2       |     3.2       |     3.2       |     3.2       |    
                                                                                
_________________________________PHASE DATA____________________________________ 
                                                                                
Phase Combination 1     2     3     4 |            5     6     7     8          
                                                                                
EB  Left          P                   | NB  Left   P     P                      
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    Thru          P                   |     Thru   P     P                      
    Right         P                   |     Right  P     P                      
    Peds                              |     Peds                                
                                                                                
WB  Left          P                   | SB  Left         P                      
    Thru          P                   |     Thru         P                      
    Right         P                   |     Right        P                      
    Peds                              |     Peds                                
                                                                                
NB  Right                             | EB  Right                               
                                      |                                         
SB  Right                             | WB  Right                               
                                      |                                         
                                      |                                         
Green            24.9                             6.1   17.0                    
Yellow           3.0                              3.0   3.0                     
All Red          1.0                              1.0   1.0                     
                                                                                
                                                    Cycle Length: 60.0    secs  
                                                                                
_________________VOLUME ADJUSTMENT AND SATURATION FLOW WORKSHEET_______________ 
Volume Adjustment                                                               
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |    
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |    
           |_______________|_______________|_______________|_______________|    
Volume, V  |39   120  15   |116  134  133  |18   32   100  |133  57   37   |    
PHF        |0.92 0.92 0.92 |0.92 0.92 0.92 |0.92 0.92 0.92 |0.92 0.92 0.92 |    
Adj flow   |42   130  5    |126  146  90   |20   35   43   |145  62   29   |    
No. Lanes  |   0   1   0   |   1   1   1   |   0   1   1   |   1   1   0   |    
Lane group |       LTR     | L     T    R  |       LT   R  | L     TR      |    
Adj flow   |     177       |126  146  90   |     55   43   |145  91        |    
Prop LTs   |      0.237    |1.000 0.000    |      0.364    |1.000 0.000    |    
Prop RTs   |   0.028       |   0.000 1.000 |   0.000 1.000 |   0.319       |    
                                                                                
Saturation Flow Rate (see Exhibit 16-7 to determine the adjustment factors)____ 
         Eastbound         Westbound        Northbound        Southbound        
LG           LTR         L     T    R            LT   R      L     TR           
So          1800        1800  1800  1800        1800  1800  1800  1800          
Lanes 0     1     0     1     1     1     0     1     1     1     1     0       
fW          1.000       1.000 1.000 1.000       1.000 1.000 1.000 1.000         
fHV         0.981       0.980 0.980 0.980       0.980 0.980 0.980 0.980         
fG          1.000       1.000 1.000 1.000       1.000 1.000 1.000 1.000         
fP          1.000       1.000 1.000 1.000       1.000 1.000 1.000 1.000         
fBB         1.000       1.000 1.000 1.000       1.000 1.000 1.000 1.000         
fA          1.000       1.000 1.000 1.000       1.000 1.000 1.000 1.000         
fLU         1.000       1.000 1.000 1.000       1.000 1.000 1.000 1.000         
fRT         0.996             1.000 0.850       1.000 0.850       0.952         
fLT         0.918       0.666 1.000             0.982       0.721 1.000         
Sec.                                            0.811                           
fLpb        1.000       1.000 1.000             1.000       1.000 1.000         
fRpb        1.000             1.000 1.000       1.000 1.000       1.000         
S           1614        1176  1765  1500        1733  1500  1273  1680          
Sec.                                            1432                            
_________________________CAPACITY AND LOS WORKSHEET____________________________ 
Capacity Analysis and Lane Group Capacity                                       
                      Adj      Adj Sat   Flow     Green  --Lane Group--         
   Appr/  Lane     Flow Rate  Flow Rate  Ratio    Ratio  Capacity   v/c         
   Mvmt   Group       (v)        (s)     (v/s)    (g/C)     (c)    Ratio        
_______________________________________________________________________________ 
Eastbound                                                                       
   Prot                                                                         
   Perm                                                                         
   Left                                                                         
   Prot                                                                         
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   Perm                                                                         
   Thru   LTR        177        1614    # 0.11     0.41    670     0.26         
   Right                                                                        
Westbound                                                                       
   Prot                                                                         
   Perm                                                                         
   Left   L          126        1176      0.11     0.41    488     0.26         
   Prot                                                                         
   Perm                                                                         
   Thru   T          146        1765      0.08     0.41    732     0.20         
   Right  R          90         1500      0.06     0.41    622     0.14         
Northbound                                                                      
   Prot                                                                         
   Perm                                                                         
   Left                                                                         
   Prot              55         1733    # 0.03     0.102   176     0.31         
   Perm              0          1432      0.00     0.350   501     0.00         
   Thru   LT         55                            0.45    677     0.08         
   Right  R          43         1500      0.03     0.45    678     0.06         
Southbound                                                                      
   Prot                                                                         
   Perm                                                                         
   Left   L          145        1273    # 0.11     0.28    361     0.40         
   Prot                                                                         
   Perm                                                                         
   Thru   TR         91         1680      0.05     0.28    476     0.19         
   Right                                                                        
_______________________________________________________________________________ 
Sum of flow ratios for critical lane groups, Yc =   Sum (v/s)   = 0.26          
Total lost time per cycle,  L = 12.00 sec                                       
Critical flow rate to capacity ratio,        Xc = (Yc)(C)/(C-L) = 0.32          
                                                                                
Control Delay and LOS Determination____________________________________________ 
Appr/   Ratios   Unf   Prog  Lane  Incremental  Res   Lane Group   Approach     
Lane  _________  Del   Adj   Grp   Factor Del   Del   __________  ___________   
Grp   v/c   g/C  d1    Fact  Cap   k      d2    d3     Delay LOS   Delay LOS    
_______________________________________________________________________________ 
Eastbound                                                                       
                                                                                
LTR  0.26  0.41  11.5  1.000 670   0.50   1.0   0.0   12.5   B    12.5   B      
                                                                                
Westbound                                                                       
L    0.26  0.41  11.5  1.000 488   0.50   1.3   0.0   12.8   B                  
T    0.20  0.41  11.2  1.000 732   0.50   0.6   0.0   11.8   B    12.0   B      
R    0.14  0.41  10.9  1.000 622   0.50   0.5   0.0   11.4   B                  
Northbound                                                                      
                                                                                
LT   0.08  0.45  9.4   1.000 677   0.50   0.2   0.0   9.6    A    9.5    A      
R    0.06  0.45  9.3   1.000 678   0.50   0.2   0.0   9.5    A                  
Southbound                                                                      
L    0.40  0.28  17.4  1.000 361   0.50   3.3   0.0   20.7   C                  
TR   0.19  0.28  16.3  1.000 476   0.50   0.9   0.0   17.2   B    19.3   B      
                                                                                
_______________________________________________________________________________ 
         Intersection delay = 13.8  (sec/veh)   Intersection LOS = B            
                                                                                
                                                                                
                                                                                
______________________SUPPLEMENTAL PERMITTED LT WORKSHEET______________________ 
                              for exclusive lefts                               
Input                                                                           
                                                       EB    WB    NB    SB     
Opposed by Single(S) or Multiple(M) lane approach                               
Cycle length, C                           60.0    sec                           
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Total actual green time for LT lane group, G (s)             24.9        17.0   
Effective permitted green time for LT lane group, g(s)       24.9        17.0   
Opposing effective green time, go (s)                        24.9        27.1   
Number of lanes in LT lane group, N                          1           1      
Number of lanes in opposing approach, No                     1           1      
Adjusted LT flow rate, VLT (veh/h)                           126         145    
Proportion of LT in LT lane group, PLT                       1.000       1.000  
Proportion of LT in opposing flow, PLTo                      0.24        0.36   
Adjusted opposing flow rate, Vo (veh/h)                      177         55     
Lost time for LT lane group, tL                              4.00        4.00   
Computation                                                                     
LT volume per cycle, LTC=VLTC/3600                           2.10        2.42   
Opposing lane util. factor, fLUo                       1.000 1.000 1.000 1.000  
Opposing flow, Volc=VoC/[3600(No)fLUo] (veh/ln/cyc)          2.95        0.92   
gf=G[exp(- a * (LTC ** b))]-tl, gf<=g                        0.0         0.0    
Opposing platoon ratio, Rpo (refer Exhibit 16-11)            1.00        1.00   
Opposing Queue Ratio, qro=Max[1-Rpo(go/C),0]                 0.58        0.55   
gq, (see Exhibit C16-4,5,6,7,8)                              2.38        0.00   
gu=g-gq if gq>=gf, or = g-gf if gq<gf                        22.52       17.00  
n=Max(gq-gf)/2,0)                                            1.19        0.00   
PTHo=1-PLTo                                                  0.76        0.64   
PL*=PLT[1+(N-1)g/(gf+gu/EL1+4.24)]                           1.00        1.00   
EL1 (refer to Exhibit C16-3)                                 1.55        1.39   
EL2=Max((1-Ptho**n)/Plto, 1.0)                               1.16        1.00   
fmin=2(1+PL)/g  or  fmin=2(1+Pl)/g                           0.16        0.24   
gdiff=max(gq-gf,0)                                           2.38        0.00   
fm=[gf/g]+[gu/g]/[1+PL(EL1-1)], (min=fmin;max=1.00)          0.67        0.72   
flt=fm=[gf/g]+[gu/g]/[1+PL(EL1-1)]+[gdiff/g]/[1+PL(EL2-1)],(fmin<=fm<=1.00)     
or flt=[fm+0.91(N-1)]/N**                                                       
Left-turn adjustment, fLT                                    0.666       0.721  
                                                                                
For special case of single-lane approach opposed by multilane approach,         
see text.                                                                       
* If Pl>=1 for shared left-turn lanes with N>1, then assume de-facto            
  left-turn lane and redo calculations.                                         
** For permitted left-turns with multiple exclusive left-turn lanes, flt=fm.    
For special case of multilane approach opposed by single-lane approach          
or when gf>gq, see text.                                                        
                                                                                
______________________SUPPLEMENTAL PERMITTED LT WORKSHEET______________________ 
                                for shared lefts                                
Input                                                                           
                                                       EB    WB    NB    SB     
Opposed by Single(S) or Multiple(M) lane approach                               
Cycle length, C                           60.0    sec                           
Total actual green time for LT lane group, G (s)       24.9        27.1         
Effective permitted green time for LT lane group, g(s) 24.9        21.0         
Opposing effective green time, go (s)                  24.9        17.0         
Number of lanes in LT lane group, N                    1           1            
Number of lanes in opposing approach, No               1           1            
Adjusted LT flow rate, VLT (veh/h)                     42          20           
Proportion of LT in LT lane group, PLT                 0.237 0.000 0.364 0.000  
Proportion of LT in opposing flow, PLTo                0.00        0.00         
Adjusted opposing flow rate, Vo (veh/h)                146         91           
Lost time for LT lane group, tL                        4.00        4.00         
Computation                                                                     
LT volume per cycle, LTC=VLTC/3600                     0.70        0.33         
Opposing lane util. factor, fLUo                       1.000 1.000 1.000 1.000  
Opposing flow, Volc=VoC/[3600(No)fLUo] (veh/ln/cyc)    2.43        1.52         
gf=G[exp(- a * (LTC ** b))]-tl, gf<=g                  8.6         1.3          
Opposing platoon ratio, Rpo (refer Exhibit 16-11)      1.00        1.00         
Opposing Queue Ratio, qro=Max[1-Rpo(go/C),0]           0.58        0.72         
gq, (see Exhibit C16-4,5,6,7,8)                        1.51        2.29         
gu=g-gq if gq>=gf, or = g-gf if gq<gf                  16.32       18.71        
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n=Max(gq-gf)/2,0)                                      0.00        0.50         
PTHo=1-PLTo                                            1.00        1.00         
PL*=PLT[1+(N-1)g/(gf+gu/EL1+4.24)]                     0.24        0.36         
EL1 (refer to Exhibit C16-3)                           1.61        1.52         
EL2=Max((1-Ptho**n)/Plto, 1.0)                                                  
fmin=2(1+PL)/g  or  fmin=2(1+Pl)/g                     0.10        0.13         
gdiff=max(gq-gf,0)                                     0.00        0.00         
fm=[gf/g]+[gu/g]/[1+PL(EL1-1)], (min=fmin;max=1.00)    0.92        0.81         
flt=fm=[gf/g]+[gu/g]/[1+PL(EL1-1)]+[gdiff/g]/[1+PL(EL2-1)],(fmin<=fm<=1.00)     
or flt=[fm+0.91(N-1)]/N**                                                       
Left-turn adjustment, fLT                              0.918       0.811        
                                                                                
For special case of single-lane approach opposed by multilane approach,         
see text.                                                                       
* If Pl>=1 for shared left-turn lanes with N>1, then assume de-facto            
  left-turn lane and redo calculations.                                         
** For permitted left-turns with multiple exclusive left-turn lanes, flt=fm.    
For special case of multilane approach opposed by single-lane approach          
or when gf>gq, see text.                                                        
                                                                                
_______________SUPPLEMENTAL PEDESTRIAN-BICYCLE EFFECTS WORKSHEET_______________ 
Permitted Left Turns                                                            
                                                       EB    WB    NB    SB     
Effective pedestrian green time, gp (s)                                         
Conflicting pedestrian volume, Vped (p/h)                                       
Pedestrian flow rate, Vpedg (p/h)                                               
OCCpedg                                                                         
Opposing queue clearing green, gq (s)                                           
Eff. ped. green consumed by opp. veh. queue, gq/gp                              
OCCpedu                                                                         
Opposing flow rate, Vo (veh/h)                                                  
OCCr                                                                            
Number of cross-street receiving lanes, Nrec                                    
Number of turning lanes, Nturn                                                  
ApbT                                                                            
Proportion of left turns, PLT                                                   
Proportion of left turns using protected phase, PLTA                            
Left-turn adjustment, fLpb                                                      
Permitted Right Turns                                                           
Effective pedestrian green time, gp (s)                                         
Conflicting pedestrian volume, Vped (p/h)                                       
Conflicting bicycle volume, Vbic (bicycles/h)                                   
Vpedg                                                                           
OCCpedg                                                                         
Effective green, g (s)                                                          
Vbicg                                                                           
OCCbicg                                                                         
OCCr                                                                            
Number of cross-street receiving lanes, Nrec                                    
Number of turning lanes, Nturn                                                  
ApbT                                                                            
Proportion right-turns, PRT                                                     
Proportion right-turns using protected phase, PRTA                              
Right turn adjustment, fRpb                                                     
                                                                                
_____________________SUPPLEMENTAL UNIFORM DELAY WORKSHEET______________________ 
                                                                                
                                                      EBLT  WBLT  NBLT  SBLT    
Cycle length, C                           60.0   sec                            
Adj. LT vol from Vol Adjustment Worksheet, v                                    
v/c ratio from Capacity Worksheet, X                                            
Protected phase effective green interval, g (s)                                 
Opposing queue effective green interval, gq                                     
Unopposed green interval, gu                                                    
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Red time r=(C-g-gq-gu)                                                          
Arrival rate, qa=v/(3600(max[X,1.0]))                                           
Protected ph. departure rate, Sp=s/3600                                         
Permitted ph. departure rate, Ss=s(gq+gu)/(gu*3600)                             
XPerm                                                                           
XProt                                                                           
Case                                                                            
Queue at beginning of green arrow, Qa                                           
Queue at beginning of unsaturated green, Qu                                     
Residual queue, Qr                                                              
Uniform Delay, d1                                                               
                                                                                
_________________DELAY/LOS WORKSHEET WITH INITIAL QUEUE________________________ 
                                                                                
        Initial Dur.    Uniform Delay   Initial Final   Initial Lane            
Appr/   Unmet   Unmet   _______________ Queue   Unmet   Queue   Group           
Lane    Demand  Demand  Unadj.  Adj.    Param.  Demand  Delay   Delay           
Group   Q veh   t hrs.  ds      d1 sec    u     Q veh   d3 sec  d sec           
_______________________________________________________________________________ 
Eastbound                                                                       
        0.0                                             0.0                     
LTR     0.0     0.00    17.6    11.5    0.00    0.0     0.0     12.5            
        0.0                                             0.0                     
                                                                                
Westbound                                                                       
L       0.0     0.00    17.6    11.5    0.00    0.0     0.0     12.8            
T       0.0     0.00    17.6    11.2    0.00    0.0     0.0     11.8            
R       0.0     0.00    17.6    10.9    0.00    0.0     0.0     11.4            
                                                                                
Northbound                                                                      
        0.0                                             0.0                     
LT      0.0     0.00    16.5    9.4     0.00    0.0     0.0     9.6             
R       0.0     0.00    16.4    9.3     0.00    0.0     0.0     9.5             
                                                                                
Southbound                                                                      
L       0.0     0.00    21.5    17.4    0.00    0.0     0.0     20.7            
TR      0.0     0.00    21.5    16.3    0.00    0.0     0.0     17.2            
        0.0                                             0.0                     
_______________________________________________________________________________ 
       Intersection Delay  13.8   sec/veh     Intersection LOS  B               
                                                                                
                                                                                
___________________________BACK OF QUEUE WORKSHEET_____________________________ 
               Eastbound       Westbound      Northbound      Southbound        
LaneGroup  |     LTR       |L    T    R    |     LT   R    |L    TR        |    
Init Queue |     0.0       |0.0  0.0  0.0  |     0.0  0.0  |0.0  0.0       |    
Flow Rate  |     177       |126  146  90   |     55   43   |145  91        |    
So         |     1800      |1800 1800 1800 |     1800 1800 |1800 1800      |    
No.Lanes   |0    1    0    |1    1    1    |0    1    1    |1    1    0    |    
SL         |     1614      |1176 1765 1500 |     1499 1500 |1273 1680      |    
LnCapacity |     670       |488  732  622  |     677  678  |361  476       |    
Flow Ratio |     0.1       |0.1  0.1  0.1  |     0.0  0.0  |0.1  0.1       |    
v/c Ratio  |     0.26      |0.26 0.20 0.14 |     0.08 0.06 |0.40 0.19      |    
Grn Ratio  |     0.41      |0.41 0.41 0.41 |     0.45 0.45 |0.28 0.28      |    
I Factor   |     1.000     |     1.000     |     1.000     |     1.000     |    
AT or PVG  |     3         |3    3    3    |     3    3    |3    3         |    
Pltn Ratio |     1.00      |1.00 1.00 1.00 |     1.00 1.00 |1.00 1.00      |    
PF2        |     1.00      |1.00 1.00 1.00 |     1.00 1.00 |1.00 1.00      |    
Q1         |     1.9       |1.4  1.6  0.9  |     0.5  0.4  |2.0  1.1       |    
kB         |     0.6       |0.5  0.7  0.6  |     0.7  0.7  |0.4  0.5       |    
Q2         |     0.2       |0.2  0.2  0.1  |     0.1  0.0  |0.3  0.1       |    
Q Average  |     2.2       |1.6  1.7  1.0  |     0.6  0.4  |2.2  1.3       |    
Q Spacing  |     25.0      |25.0 25.0 25.0 |     25.0 25.0 |25.0 25.0      |    
Q Storage  |     500       |100  500  100  |     400  100  |100  500       |    
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Q S Ratio  |     0.1       |0.4  0.1  0.3  |     0.0  0.1  |0.6  0.1       |    
70th Percentile Output:                                                         
fB%        |     1.3       |1.3  1.3  1.3  |     1.3  1.3  |1.3  1.3       |    
BOQ        |     2.7       |2.0  2.2  1.3  |     0.7  0.6  |2.8  1.6       |    
QSRatio    |     0.1       |0.5  0.1  0.3  |     0.0  0.1  |0.7  0.1       |    
85th Percentile Output:                                                         
fB%        |     1.6       |1.6  1.6  1.6  |     1.7  1.7  |1.6  1.6       |    
BOQ        |     3.5       |2.5  2.8  1.7  |     0.9  0.8  |3.6  2.1       |    
QSRatio    |     0.2       |0.6  0.1  0.4  |     0.1  0.2  |0.9  0.1       |    
90th Percentile Output:                                                         
fB%        |     1.8       |1.9  1.9  1.9  |     1.9  2.0  |1.8  1.9       |    
BOQ        |     4.0       |2.9  3.2  2.0  |     1.1  0.9  |4.1  2.4       |    
QSRatio    |     0.2       |0.7  0.2  0.5  |     0.1  0.2  |1.0  0.1       |    
95th Percentile Output:                                                         
fB%        |     2.2       |2.3  2.3  2.4  |     2.5  2.5  |2.2  2.4       |    
BOQ        |     4.9       |3.6  4.0  2.5  |     1.4  1.1  |5.0  3.0       |    
QSRatio    |     0.2       |0.9  0.2  0.6  |     0.1  0.3  |1.3  0.2       |    
98th Percentile Output:                                                         
fB%        |     2.7       |2.8  2.8  2.9  |     3.0  3.1  |2.7  2.9       |    
BOQ        |     5.8       |4.4  4.8  3.0  |     1.7  1.4  |5.9  3.6       |    
QSRatio    |     0.3       |1.1  0.2  0.8  |     0.1  0.3  |1.5  0.2       |    
_______________________________________________________________________________ 
                                                                                
________________________________ERROR MESSAGES_________________________________ 
                                                                                
       No errors to report.                                                     
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
_______________________________________________________________________________ 
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                  HCS+: Signalized Intersections Release 5.4                    
                                                                                
Analyst: Jeff Netzinger                 Inter.: Gwinnett & Stiles               
Agency: HGBD                            Area Type: All other areas              
Date:   10/18/2012                      Jurisd: City of Savannah                
Period: PM Peak Hour                    Year  : 2036                            
Project ID: Gwinnett Street Improvements, Stiles to West Boundary               
E/W St: Gwinnett Street                 N/S St: Stiles Avenue                   
                                                                                
_________________________SIGNALIZED INTERSECTION SUMMARY_______________________ 
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |    
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |    
           |_______________|_______________|_______________|_______________|    
No. Lanes  |   0   1   0   |   1   1   1   |   0   1   1   |   1   1   0   |    
LGConfig   |       LTR     | L     T    R  |       LT   R  | L     TR      |    
Volume     |51   160  20   |154  178  177  |23   45   129  |178  75   50   |    
Lane Width |     12.0      |12.0 12.0 12.0 |     12.0 12.0 |12.0 12.0      |    
RTOR Vol   |          10   |          50   |          60   |          10   |    
_______________________________________________________________________________ 
Duration    0.25      Area Type: All other areas                                
______________________________Signal Operations________________________________ 
Phase Combination 1     2     3     4 |            5     6     7     8          
EB  Left          P                   | NB  Left   P     P                      
    Thru          P                   |     Thru   P     P                      
    Right         P                   |     Right  P     P                      
    Peds                              |     Peds                                
WB  Left          P                   | SB  Left         P                      
    Thru          P                   |     Thru         P                      
    Right         P                   |     Right        P                      
    Peds                              |     Peds                                
NB  Right                             | EB  Right                               
SB  Right                             | WB  Right                               
Green            26.8                             6.1   15.1                    
Yellow           3.0                              3.0   3.0                     
All Red          1.0                              1.0   1.0                     
                                                   Cycle Length: 60.0    secs   
____________________Intersection Performance Summary___________________________ 
Appr/   Lane       Adj Sat     Ratios       Lane Group   Approach               
Lane    Group     Flow Rate  __________     __________  ___________             
Grp     Capacity     (s)     v/c    g/C     Delay LOS   Delay LOS               
_______________________________________________________________________________ 
Eastbound                                                                       
                                                                                
LTR      708       1585      0.34   0.45    12.1   B    12.1   B                
                                                                                
Westbound                                                                       
L        481       1077      0.35   0.45    12.8   B                            
T        788       1765      0.24   0.45    11.1   B    11.6   B                
R        670       1500      0.21   0.45    10.8   B                            
Northbound                                                                      
                                                                                
LT       564       1735      0.13   0.42    11.2   B    11.1   B                
R        630       1500      0.12   0.42    11.0   B                            
Southbound                                                                      
L        315       1251      0.61   0.25    28.5   C                            
TR       421       1674      0.30   0.25    20.0-  B    25.1   C                
                                                                                
         Intersection Delay = 15.2  (sec/veh)   Intersection LOS = B            
                                                                                
_______________________________________________________________________________ 
                                                                                
                  HCS+: Signalized Intersections Release 5.4                    
                                                                                
Courtney Lane                                                                   
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Hussey, Gay, Bell and DeYoung                                                   
                                                                                
                                                                                
                                                                                
Phone:                                        Fax:                              
E-Mail:                                                                         
______________________________OPERATIONAL ANALYSIS_____________________________ 
                                                                                
Analyst:                  Jeff Netzinger                                        
Agency/Co.:               HGBD                                                  
Date Performed:           10/18/2012                                            
Analysis Time Period:     PM Peak Hour                                          
Intersection:             Gwinnett & Stiles                                     
Area Type:                All other areas                                       
Jurisdiction:             City of Savannah                                      
Analysis Year:            2036                                                  
Project ID:  Gwinnett Street Improvements, Stiles to West Boundary              
E/W St: Gwinnett Street                 N/S St: Stiles Avenue                   
                                                                                
________________________________VOLUME DATA____________________________________ 
                                                                                
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |    
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |    
           |_______________|_______________|_______________|_______________|    
Volume     |51   160  20   |154  178  177  |23   45   129  |178  75   50   |    
% Heavy Veh|2    2    0    |2    2    2    |2    2    2    |2    2    2    |    
PHF        |0.92 0.92 0.92 |0.92 0.92 0.92 |0.92 0.92 0.92 |0.92 0.92 0.92 |    
PK 15 Vol  |14   43   5    |42   48   48   |6    12   35   |48   20   14   |    
Hi Ln Vol  |               |               |               |               |    
% Grade    |     0         |     0         |     0         |     0         |    
Ideal Sat  |     1800      |1800 1800 1800 |     1800 1800 |1800 1800      |    
ParkExist  |               |               |               |               |    
NumPark    |               |               |               |               |    
No. Lanes  |   0   1   0   |   1   1   1   |   0   1   1   |   1   1   0   |    
LGConfig   |       LTR     | L     T    R  |       LT   R  | L     TR      |    
Lane Width |     12.0      |12.0 12.0 12.0 |     12.0 12.0 |12.0 12.0      |    
RTOR Vol   |          10   |          50   |          60   |          10   |    
Adj Flow   |     240       |167  193  138  |     74   75   |193  125       |    
%InSharedLn|               |               |               |               |    
Prop LTs   |      0.229    |1.000 0.000    |      0.338    |1.000 0.000    |    
Prop RTs   |   0.046       |   0.000 1.000 |   0.000 1.000 |   0.344       |    
Peds  Bikes|   0           |   0           |   0           |   0           |    
Buses      |     0         |0    0    0    |     0    0    |0    0         |    
%InProtPhase               |               | 0.0           |               |    
Duration    0.25      Area Type: All other areas                                
                                                                                
_____________________________OPERATING PARAMETERS______________________________ 
                                                                                
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |    
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |    
           |_______________|_______________|_______________|_______________|    
Init Unmet |     0.0       |0.0  0.0  0.0  |     0.0  0.0  |0.0  0.0       |    
Arriv. Type|     3         |3    3    3    |     3    3    |3    3         |    
Unit Ext.  |     3.0       |3.0  3.0  3.0  |     3.0  3.0  |3.0  3.0       |    
I Factor   |     1.000     |     1.000     |     1.000     |     1.000     |    
Lost Time  |     2.0       |2.0  2.0  2.0  |     2.0  2.0  |2.0  2.0       |    
Ext of g   |     2.0       |2.0  2.0  2.0  |     2.0  2.0  |2.0  2.0       |    
Ped Min g  |     3.2       |     3.2       |     3.2       |     3.2       |    
                                                                                
_________________________________PHASE DATA____________________________________ 
                                                                                
Phase Combination 1     2     3     4 |            5     6     7     8          
                                                                                
EB  Left          P                   | NB  Left   P     P                      
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    Thru          P                   |     Thru   P     P                      
    Right         P                   |     Right  P     P                      
    Peds                              |     Peds                                
                                                                                
WB  Left          P                   | SB  Left         P                      
    Thru          P                   |     Thru         P                      
    Right         P                   |     Right        P                      
    Peds                              |     Peds                                
                                                                                
NB  Right                             | EB  Right                               
                                      |                                         
SB  Right                             | WB  Right                               
                                      |                                         
                                      |                                         
Green            26.8                             6.1   15.1                    
Yellow           3.0                              3.0   3.0                     
All Red          1.0                              1.0   1.0                     
                                                                                
                                                    Cycle Length: 60.0    secs  
                                                                                
_________________VOLUME ADJUSTMENT AND SATURATION FLOW WORKSHEET_______________ 
Volume Adjustment                                                               
           |  Eastbound    |  Westbound    |  Northbound   |  Southbound   |    
           | L    T    R   | L    T    R   | L    T    R   | L    T    R   |    
           |_______________|_______________|_______________|_______________|    
Volume, V  |51   160  20   |154  178  177  |23   45   129  |178  75   50   |    
PHF        |0.92 0.92 0.92 |0.92 0.92 0.92 |0.92 0.92 0.92 |0.92 0.92 0.92 |    
Adj flow   |55   174  11   |167  193  138  |25   49   75   |193  82   43   |    
No. Lanes  |   0   1   0   |   1   1   1   |   0   1   1   |   1   1   0   |    
Lane group |       LTR     | L     T    R  |       LT   R  | L     TR      |    
Adj flow   |     240       |167  193  138  |     74   75   |193  125       |    
Prop LTs   |      0.229    |1.000 0.000    |      0.338    |1.000 0.000    |    
Prop RTs   |   0.046       |   0.000 1.000 |   0.000 1.000 |   0.344       |    
                                                                                
Saturation Flow Rate (see Exhibit 16-7 to determine the adjustment factors)____ 
         Eastbound         Westbound        Northbound        Southbound        
LG           LTR         L     T    R            LT   R      L     TR           
So          1800        1800  1800  1800        1800  1800  1800  1800          
Lanes 0     1     0     1     1     1     0     1     1     1     1     0       
fW          1.000       1.000 1.000 1.000       1.000 1.000 1.000 1.000         
fHV         0.981       0.980 0.980 0.980       0.980 0.980 0.980 0.980         
fG          1.000       1.000 1.000 1.000       1.000 1.000 1.000 1.000         
fP          1.000       1.000 1.000 1.000       1.000 1.000 1.000 1.000         
fBB         1.000       1.000 1.000 1.000       1.000 1.000 1.000 1.000         
fA          1.000       1.000 1.000 1.000       1.000 1.000 1.000 1.000         
fLU         1.000       1.000 1.000 1.000       1.000 1.000 1.000 1.000         
fRT         0.994             1.000 0.850       1.000 0.850       0.948         
fLT         0.903       0.610 1.000             0.983       0.709 1.000         
Sec.                                            0.691                           
fLpb        1.000       1.000 1.000             1.000       1.000 1.000         
fRpb        1.000             1.000 1.000       1.000 1.000       1.000         
S           1585        1077  1765  1500        1735  1500  1251  1674          
Sec.                                            1220                            
_________________________CAPACITY AND LOS WORKSHEET____________________________ 
Capacity Analysis and Lane Group Capacity                                       
                      Adj      Adj Sat   Flow     Green  --Lane Group--         
   Appr/  Lane     Flow Rate  Flow Rate  Ratio    Ratio  Capacity   v/c         
   Mvmt   Group       (v)        (s)     (v/s)    (g/C)     (c)    Ratio        
_______________________________________________________________________________ 
Eastbound                                                                       
   Prot                                                                         
   Perm                                                                         
   Left                                                                         
   Prot                                                                         
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   Perm                                                                         
   Thru   LTR        240        1585      0.15     0.45    708     0.34         
   Right                                                                        
Westbound                                                                       
   Prot                                                                         
   Perm                                                                         
   Left   L          167        1077    # 0.16     0.45    481     0.35         
   Prot                                                                         
   Perm                                                                         
   Thru   T          193        1765      0.11     0.45    788     0.24         
   Right  R          138        1500      0.09     0.45    670     0.21         
Northbound                                                                      
   Prot                                                                         
   Perm                                                                         
   Left                                                                         
   Prot              74         1735    # 0.04     0.102   176     0.42         
   Perm              0          1220      0.00     0.318   388     0.00         
   Thru   LT         74                            0.42    564     0.13         
   Right  R          75         1500      0.05     0.42    630     0.12         
Southbound                                                                      
   Prot                                                                         
   Perm                                                                         
   Left   L          193        1251    # 0.15     0.25    315     0.61         
   Prot                                                                         
   Perm                                                                         
   Thru   TR         125        1674      0.07     0.25    421     0.30         
   Right                                                                        
_______________________________________________________________________________ 
Sum of flow ratios for critical lane groups, Yc =   Sum (v/s)   = 0.35          
Total lost time per cycle,  L = 12.00 sec                                       
Critical flow rate to capacity ratio,        Xc = (Yc)(C)/(C-L) = 0.44          
                                                                                
Control Delay and LOS Determination____________________________________________ 
Appr/   Ratios   Unf   Prog  Lane  Incremental  Res   Lane Group   Approach     
Lane  _________  Del   Adj   Grp   Factor Del   Del   __________  ___________   
Grp   v/c   g/C  d1    Fact  Cap   k      d2    d3     Delay LOS   Delay LOS    
_______________________________________________________________________________ 
Eastbound                                                                       
                                                                                
LTR  0.34  0.45  10.8  1.000 708   0.50   1.3   0.0   12.1   B    12.1   B      
                                                                                
Westbound                                                                       
L    0.35  0.45  10.9  1.000 481   0.50   2.0   0.0   12.8   B                  
T    0.24  0.45  10.3  1.000 788   0.50   0.7   0.0   11.1   B    11.6   B      
R    0.21  0.45  10.1  1.000 670   0.50   0.7   0.0   10.8   B                  
Northbound                                                                      
                                                                                
LT   0.13  0.42  10.7  1.000 564   0.50   0.5   0.0   11.2   B    11.1   B      
R    0.12  0.42  10.6  1.000 630   0.50   0.4   0.0   11.0   B                  
Southbound                                                                      
L    0.61  0.25  19.9  1.000 315   0.50   8.6   0.0   28.5   C                  
TR   0.30  0.25  18.2  1.000 421   0.50   1.8   0.0   20.0-  B    25.1   C      
                                                                                
_______________________________________________________________________________ 
         Intersection delay = 15.2  (sec/veh)   Intersection LOS = B            
                                                                                
                                                                                
                                                                                
______________________SUPPLEMENTAL PERMITTED LT WORKSHEET______________________ 
                              for exclusive lefts                               
Input                                                                           
                                                       EB    WB    NB    SB     
Opposed by Single(S) or Multiple(M) lane approach                               
Cycle length, C                           60.0    sec                           
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Total actual green time for LT lane group, G (s)             26.8        15.1   
Effective permitted green time for LT lane group, g(s)       26.8        15.1   
Opposing effective green time, go (s)                        26.8        25.2   
Number of lanes in LT lane group, N                          1           1      
Number of lanes in opposing approach, No                     1           1      
Adjusted LT flow rate, VLT (veh/h)                           167         193    
Proportion of LT in LT lane group, PLT                       1.000       1.000  
Proportion of LT in opposing flow, PLTo                      0.23        0.34   
Adjusted opposing flow rate, Vo (veh/h)                      240         74     
Lost time for LT lane group, tL                              4.00        4.00   
Computation                                                                     
LT volume per cycle, LTC=VLTC/3600                           2.78        3.22   
Opposing lane util. factor, fLUo                       1.000 1.000 1.000 1.000  
Opposing flow, Volc=VoC/[3600(No)fLUo] (veh/ln/cyc)          4.00        1.23   
gf=G[exp(- a * (LTC ** b))]-tl, gf<=g                        0.0         0.0    
Opposing platoon ratio, Rpo (refer Exhibit 16-11)            1.00        1.00   
Opposing Queue Ratio, qro=Max[1-Rpo(go/C),0]                 0.55        0.58   
gq, (see Exhibit C16-4,5,6,7,8)                              3.59        0.00   
gu=g-gq if gq>=gf, or = g-gf if gq<gf                        23.21       15.10  
n=Max(gq-gf)/2,0)                                            1.79        0.00   
PTHo=1-PLTo                                                  0.77        0.66   
PL*=PLT[1+(N-1)g/(gf+gu/EL1+4.24)]                           1.00        1.00   
EL1 (refer to Exhibit C16-3)                                 1.64        1.41   
EL2=Max((1-Ptho**n)/Plto, 1.0)                               1.63        1.00   
fmin=2(1+PL)/g  or  fmin=2(1+Pl)/g                           0.15        0.26   
gdiff=max(gq-gf,0)                                           3.59        0.00   
fm=[gf/g]+[gu/g]/[1+PL(EL1-1)], (min=fmin;max=1.00)          0.61        0.71   
flt=fm=[gf/g]+[gu/g]/[1+PL(EL1-1)]+[gdiff/g]/[1+PL(EL2-1)],(fmin<=fm<=1.00)     
or flt=[fm+0.91(N-1)]/N**                                                       
Left-turn adjustment, fLT                                    0.610       0.709  
                                                                                
For special case of single-lane approach opposed by multilane approach,         
see text.                                                                       
* If Pl>=1 for shared left-turn lanes with N>1, then assume de-facto            
  left-turn lane and redo calculations.                                         
** For permitted left-turns with multiple exclusive left-turn lanes, flt=fm.    
For special case of multilane approach opposed by single-lane approach          
or when gf>gq, see text.                                                        
                                                                                
______________________SUPPLEMENTAL PERMITTED LT WORKSHEET______________________ 
                                for shared lefts                                
Input                                                                           
                                                       EB    WB    NB    SB     
Opposed by Single(S) or Multiple(M) lane approach                               
Cycle length, C                           60.0    sec                           
Total actual green time for LT lane group, G (s)       26.8        25.2         
Effective permitted green time for LT lane group, g(s) 26.8        19.1         
Opposing effective green time, go (s)                  26.8        15.1         
Number of lanes in LT lane group, N                    1           1            
Number of lanes in opposing approach, No               1           1            
Adjusted LT flow rate, VLT (veh/h)                     55          25           
Proportion of LT in LT lane group, PLT                 0.229 0.000 0.338 0.000  
Proportion of LT in opposing flow, PLTo                0.00        0.00         
Adjusted opposing flow rate, Vo (veh/h)                193         125          
Lost time for LT lane group, tL                        4.00        4.00         
Computation                                                                     
LT volume per cycle, LTC=VLTC/3600                     0.92        0.42         
Opposing lane util. factor, fLUo                       1.000 1.000 1.000 1.000  
Opposing flow, Volc=VoC/[3600(No)fLUo] (veh/ln/cyc)    3.22        2.08         
gf=G[exp(- a * (LTC ** b))]-tl, gf<=g                  7.7         0.0          
Opposing platoon ratio, Rpo (refer Exhibit 16-11)      1.00        1.00         
Opposing Queue Ratio, qro=Max[1-Rpo(go/C),0]           0.55        0.75         
gq, (see Exhibit C16-4,5,6,7,8)                        2.43        3.35         
gu=g-gq if gq>=gf, or = g-gf if gq<gf                  19.10       15.75        
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n=Max(gq-gf)/2,0)                                      0.00        1.68         
PTHo=1-PLTo                                            1.00        1.00         
PL*=PLT[1+(N-1)g/(gf+gu/EL1+4.24)]                     0.23        0.34         
EL1 (refer to Exhibit C16-3)                           1.69        1.57         
EL2=Max((1-Ptho**n)/Plto, 1.0)                                                  
fmin=2(1+PL)/g  or  fmin=2(1+Pl)/g                     0.09        0.14         
gdiff=max(gq-gf,0)                                     0.00        0.00         
fm=[gf/g]+[gu/g]/[1+PL(EL1-1)], (min=fmin;max=1.00)    0.90        0.69         
flt=fm=[gf/g]+[gu/g]/[1+PL(EL1-1)]+[gdiff/g]/[1+PL(EL2-1)],(fmin<=fm<=1.00)     
or flt=[fm+0.91(N-1)]/N**                                                       
Left-turn adjustment, fLT                              0.903       0.691        
                                                                                
For special case of single-lane approach opposed by multilane approach,         
see text.                                                                       
* If Pl>=1 for shared left-turn lanes with N>1, then assume de-facto            
  left-turn lane and redo calculations.                                         
** For permitted left-turns with multiple exclusive left-turn lanes, flt=fm.    
For special case of multilane approach opposed by single-lane approach          
or when gf>gq, see text.                                                        
                                                                                
_______________SUPPLEMENTAL PEDESTRIAN-BICYCLE EFFECTS WORKSHEET_______________ 
Permitted Left Turns                                                            
                                                       EB    WB    NB    SB     
Effective pedestrian green time, gp (s)                                         
Conflicting pedestrian volume, Vped (p/h)                                       
Pedestrian flow rate, Vpedg (p/h)                                               
OCCpedg                                                                         
Opposing queue clearing green, gq (s)                                           
Eff. ped. green consumed by opp. veh. queue, gq/gp                              
OCCpedu                                                                         
Opposing flow rate, Vo (veh/h)                                                  
OCCr                                                                            
Number of cross-street receiving lanes, Nrec                                    
Number of turning lanes, Nturn                                                  
ApbT                                                                            
Proportion of left turns, PLT                                                   
Proportion of left turns using protected phase, PLTA                            
Left-turn adjustment, fLpb                                                      
Permitted Right Turns                                                           
Effective pedestrian green time, gp (s)                                         
Conflicting pedestrian volume, Vped (p/h)                                       
Conflicting bicycle volume, Vbic (bicycles/h)                                   
Vpedg                                                                           
OCCpedg                                                                         
Effective green, g (s)                                                          
Vbicg                                                                           
OCCbicg                                                                         
OCCr                                                                            
Number of cross-street receiving lanes, Nrec                                    
Number of turning lanes, Nturn                                                  
ApbT                                                                            
Proportion right-turns, PRT                                                     
Proportion right-turns using protected phase, PRTA                              
Right turn adjustment, fRpb                                                     
                                                                                
_____________________SUPPLEMENTAL UNIFORM DELAY WORKSHEET______________________ 
                                                                                
                                                      EBLT  WBLT  NBLT  SBLT    
Cycle length, C                           60.0   sec                            
Adj. LT vol from Vol Adjustment Worksheet, v                                    
v/c ratio from Capacity Worksheet, X                                            
Protected phase effective green interval, g (s)                                 
Opposing queue effective green interval, gq                                     
Unopposed green interval, gu                                                    



Appendix B 
HCM Analyses 

15 
 

Red time r=(C-g-gq-gu)                                                          
Arrival rate, qa=v/(3600(max[X,1.0]))                                           
Protected ph. departure rate, Sp=s/3600                                         
Permitted ph. departure rate, Ss=s(gq+gu)/(gu*3600)                             
XPerm                                                                           
XProt                                                                           
Case                                                                            
Queue at beginning of green arrow, Qa                                           
Queue at beginning of unsaturated green, Qu                                     
Residual queue, Qr                                                              
Uniform Delay, d1                                                               
                                                                                
_________________DELAY/LOS WORKSHEET WITH INITIAL QUEUE________________________ 
                                                                                
        Initial Dur.    Uniform Delay   Initial Final   Initial Lane            
Appr/   Unmet   Unmet   _______________ Queue   Unmet   Queue   Group           
Lane    Demand  Demand  Unadj.  Adj.    Param.  Demand  Delay   Delay           
Group   Q veh   t hrs.  ds      d1 sec    u     Q veh   d3 sec  d sec           
_______________________________________________________________________________ 
Eastbound                                                                       
        0.0                                             0.0                     
LTR     0.0     0.00    16.6    10.8    0.00    0.0     0.0     12.1            
        0.0                                             0.0                     
                                                                                
Westbound                                                                       
L       0.0     0.00    16.6    10.9    0.00    0.0     0.0     12.8            
T       0.0     0.00    16.6    10.3    0.00    0.0     0.0     11.1            
R       0.0     0.00    16.6    10.1    0.00    0.0     0.0     10.8            
                                                                                
Northbound                                                                      
        0.0                                             0.0                     
LT      0.0     0.00    17.4    10.7    0.00    0.0     0.0     11.2            
R       0.0     0.00    17.4    10.6    0.00    0.0     0.0     11.0            
                                                                                
Southbound                                                                      
L       0.0     0.00    22.5    19.9    0.00    0.0     0.0     28.5            
TR      0.0     0.00    22.5    18.2    0.00    0.0     0.0     20.0-           
        0.0                                             0.0                     
_______________________________________________________________________________ 
       Intersection Delay  15.2   sec/veh     Intersection LOS  B               
                                                                                
                                                                                
___________________________BACK OF QUEUE WORKSHEET_____________________________ 
               Eastbound       Westbound      Northbound      Southbound        
LaneGroup  |     LTR       |L    T    R    |     LT   R    |L    TR        |    
Init Queue |     0.0       |0.0  0.0  0.0  |     0.0  0.0  |0.0  0.0       |    
Flow Rate  |     240       |167  193  138  |     74   75   |193  125       |    
So         |     1800      |1800 1800 1800 |     1800 1800 |1800 1800      |    
No.Lanes   |0    1    0    |1    1    1    |0    1    1    |1    1    0    |    
SL         |     1585      |1077 1765 1500 |     1344 1500 |1251 1674      |    
LnCapacity |     708       |481  788  670  |     564  630  |315  421       |    
Flow Ratio |     0.2       |0.2  0.1  0.1  |     0.1  0.1  |0.2  0.1       |    
v/c Ratio  |     0.34      |0.35 0.24 0.21 |     0.13 0.12 |0.61 0.30      |    
Grn Ratio  |     0.45      |0.45 0.45 0.45 |     0.42 0.42 |0.25 0.25      |    
I Factor   |     1.000     |     1.000     |     1.000     |     1.000     |    
AT or PVG  |     3         |3    3    3    |     3    3    |3    3         |    
Pltn Ratio |     1.00      |1.00 1.00 1.00 |     1.00 1.00 |1.00 1.00      |    
PF2        |     1.00      |1.00 1.00 1.00 |     1.00 1.00 |1.00 1.00      |    
Q1         |     2.6       |1.8  2.0  1.4  |     0.7  0.8  |2.8  1.7       |    
kB         |     0.7       |0.5  0.7  0.6  |     0.6  0.6  |0.4  0.5       |    
Q2         |     0.3       |0.3  0.2  0.2  |     0.1  0.1  |0.6  0.2       |    
Q Average  |     3.0       |2.1  2.2  1.6  |     0.8  0.8  |3.4  1.9       |    
Q Spacing  |     25.0      |25.0 25.0 25.0 |     25.0 25.0 |25.0 25.0      |    
Q Storage  |     500       |100  500  100  |     400  100  |100  500       |    
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Q S Ratio  |     0.1       |0.5  0.1  0.4  |     0.1  0.2  |0.9  0.1       |    
70th Percentile Output:                                                         
fB%        |     1.3       |1.3  1.3  1.3  |     1.3  1.3  |1.3  1.3       |    
BOQ        |     3.7       |2.7  2.8  2.0  |     1.0  1.1  |4.3  2.4       |    
QSRatio    |     0.2       |0.7  0.1  0.5  |     0.1  0.3  |1.1  0.1       |    
85th Percentile Output:                                                         
fB%        |     1.6       |1.6  1.6  1.6  |     1.7  1.7  |1.6  1.6       |    
BOQ        |     4.6       |3.3  3.6  2.5  |     1.3  1.4  |5.3  3.0       |    
QSRatio    |     0.2       |0.8  0.2  0.6  |     0.1  0.4  |1.3  0.2       |    
90th Percentile Output:                                                         
fB%        |     1.8       |1.8  1.8  1.9  |     1.9  1.9  |1.8  1.8       |    
BOQ        |     5.2       |3.8  4.1  2.9  |     1.6  1.6  |6.0  3.5       |    
QSRatio    |     0.3       |1.0  0.2  0.7  |     0.1  0.4  |1.5  0.2       |    
95th Percentile Output:                                                         
fB%        |     2.2       |2.3  2.2  2.3  |     2.5  2.4  |2.1  2.3       |    
BOQ        |     6.4       |4.7  5.0  3.7  |     2.0  2.1  |7.2  4.3       |    
QSRatio    |     0.3       |1.2  0.3  0.9  |     0.1  0.5  |1.8  0.2       |    
98th Percentile Output:                                                         
fB%        |     2.5       |2.7  2.7  2.8  |     3.0  3.0  |2.5  2.7       |    
BOQ        |     7.5       |5.6  5.9  4.4  |     2.4  2.5  |8.4  5.1       |    
QSRatio    |     0.4       |1.4  0.3  1.1  |     0.2  0.6  |2.1  0.3       |    
_______________________________________________________________________________ 
                                                                                
________________________________ERROR MESSAGES_________________________________ 
                                                                                
       No errors to report.                                                     
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
_______________________________________________________________________________ 
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                         HCS+: Urban Streets Release 5.4                        
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
Phone:                                     Fax:                                 
E-Mail:                                                                         
                                                                                
______________________________PLANNING ANALYSIS________________________________ 
Analyst:               Jeff Netzinger                                           
Agency/Co.:            HGBD                                                     
Date Performed:        9/7/2012                                                 
Analysis Time Period:  AM Peak                                                  
Urban Street:          Gwinnett                                                 
Direction of Travel:                                                            
Jurisdiction:          City of Savannah                                         
Analysis Year:         2012                                                     
Project ID:  2012 AM                                                            
                                                                                
___________________________Traffic Characteristics_____________________________ 
                                                                                
Annual average daily traffic, AADT   7680      vpd                              
Planning analysis hour factor, K     0.052                                      
Directional distribution factor, D   0.520                                      
Peak-hour factor, PHF                0.920                                      
Adjusted saturation flow rate        1800      pcphgpl                          
Percent turns from exclusive lanes   60        %                                
_________________________Roadway Characteristics_______________________________ 
                                                                                
Number of through lanes one direction, N  1                                     
Free flow speed, FFS                      40        mph                         
Urban class                               2                                     
Section length                            0.40      miles                       
Median                                    No                                    
Left-turn bays                            No                                    
_________________________Signal Characteristics________________________________ 
                                                                                
Signalized intersections             2                                          
Arrival type, AT                     3                                          
Signal type (k = 0.5 for planning)   Actuated                                   
Cycle length, C                      60.0      sec                              
Effective green ratio, g/C           0.600                                      
________________________________Results________________________________________ 
                                                                                
Annual average daily traffic, AADT   7680      vpd                              
Two-way hourly volume                399       vph                              
Hourly directional volume            207       vph                              
Through-volume 15-min. flow rate     89        v                                
Running time                         46.0      sec                              
v/c ratio                            0.10                                       
Through capacity                     863       vph                              
Progression factor, PF               1.000                                      
Uniform delay                        5.1       sec                              
Filtering/metering factor, I         0.998                                      
Incremental delay                    0.2       sec                              
Control delay                        5.4       sec/v                            
Total travel speed, Sa               25.4      mph                              
Total urban street LOS               C                                          
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                         HCS+: Urban Streets Release 5.4                        
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
Phone:                                     Fax:                                 
E-Mail:                                                                         
                                                                                
______________________________PLANNING ANALYSIS________________________________ 
Analyst:               Jeff Netzinger                                           
Agency/Co.:            HGBD                                                     
Date Performed:        9/7/2012                                                 
Analysis Time Period:  Mid-day Peak                                             
Urban Street:          Gwinnett                                                 
Direction of Travel:                                                            
Jurisdiction:          City of Savannah                                         
Analysis Year:         2012                                                     
Project ID:  2012 MD                                                            
                                                                                
___________________________Traffic Characteristics_____________________________ 
                                                                                
Annual average daily traffic, AADT   7680      vpd                              
Planning analysis hour factor, K     0.061                                      
Directional distribution factor, D   0.530                                      
Peak-hour factor, PHF                0.920                                      
Adjusted saturation flow rate        1800      pcphgpl                          
Percent turns from exclusive lanes   60        %                                
_________________________Roadway Characteristics_______________________________ 
                                                                                
Number of through lanes one direction, N  1                                     
Free flow speed, FFS                      40        mph                         
Urban class                               2                                     
Section length                            0.40      miles                       
Median                                    No                                    
Left-turn bays                            No                                    
_________________________Signal Characteristics________________________________ 
                                                                                
Signalized intersections             2                                          
Arrival type, AT                     3                                          
Signal type (k = 0.5 for planning)   Actuated                                   
Cycle length, C                      60.0      sec                              
Effective green ratio, g/C           0.600                                      
________________________________Results________________________________________ 
                                                                                
Annual average daily traffic, AADT   7680      vpd                              
Two-way hourly volume                468       vph                              
Hourly directional volume            248       vph                              
Through-volume 15-min. flow rate     107       v                                
Running time                         46.0      sec                              
v/c ratio                            0.12                                       
Through capacity                     863       vph                              
Progression factor, PF               1.000                                      
Uniform delay                        5.2       sec                              
Filtering/metering factor, I         0.997                                      
Incremental delay                    0.3       sec                              
Control delay                        5.5       sec/v                            
Total travel speed, Sa               25.3      mph                              
Total urban street LOS               C                                          
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                         HCS+: Urban Streets Release 5.4                        
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
Phone:                                     Fax:                                 
E-Mail:                                                                         
                                                                                
______________________________PLANNING ANALYSIS________________________________ 
Analyst:               Jeff Netzinger                                           
Agency/Co.:            HGBD                                                     
Date Performed:        9/7/2012                                                 
Analysis Time Period:  PM Peak                                                  
Urban Street:          Gwinnett                                                 
Direction of Travel:                                                            
Jurisdiction:          City of Savannah                                         
Analysis Year:         2012                                                     
Project ID:  2012 PM                                                            
                                                                                
___________________________Traffic Characteristics_____________________________ 
                                                                                
Annual average daily traffic, AADT   7680      vpd                              
Planning analysis hour factor, K     0.096                                      
Directional distribution factor, D   0.520                                      
Peak-hour factor, PHF                0.920                                      
Adjusted saturation flow rate        1800      pcphgpl                          
Percent turns from exclusive lanes   60        %                                
_________________________Roadway Characteristics_______________________________ 
                                                                                
Number of through lanes one direction, N  1                                     
Free flow speed, FFS                      40        mph                         
Urban class                               2                                     
Section length                            0.40      miles                       
Median                                    No                                    
Left-turn bays                            No                                    
_________________________Signal Characteristics________________________________ 
                                                                                
Signalized intersections             2                                          
Arrival type, AT                     3                                          
Signal type (k = 0.5 for planning)   Actuated                                   
Cycle length, C                      60.0      sec                              
Effective green ratio, g/C           0.600                                      
________________________________Results________________________________________ 
                                                                                
Annual average daily traffic, AADT   7680      vpd                              
Two-way hourly volume                737       vph                              
Hourly directional volume            383       vph                              
Through-volume 15-min. flow rate     166       v                                
Running time                         46.0      sec                              
v/c ratio                            0.19                                       
Through capacity                     863       vph                              
Progression factor, PF               1.000                                      
Uniform delay                        5.4       sec                              
Filtering/metering factor, I         0.989                                      
Incremental delay                    0.5       sec                              
Control delay                        5.9       sec/v                            
Total travel speed, Sa               24.9      mph                              
Total urban street LOS               C                                          
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                         HCS+: Urban Streets Release 5.4                        
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
Phone:                                     Fax:                                 
E-Mail:                                                                         
                                                                                
______________________________PLANNING ANALYSIS________________________________ 
Analyst:               Jeff Netzinger                                           
Agency/Co.:            HGBD                                                     
Date Performed:        9/7/2012                                                 
Analysis Time Period:  AM Peak                                                  
Urban Street:          Gwinnett                                                 
Direction of Travel:                                                            
Jurisdiction:          City of Savannah                                         
Analysis Year:         2016                                                     
Project ID:  2016 AM                                                            
                                                                                
___________________________Traffic Characteristics_____________________________ 
                                                                                
Annual average daily traffic, AADT   8050      vpd                              
Planning analysis hour factor, K     0.052                                      
Directional distribution factor, D   0.520                                      
Peak-hour factor, PHF                0.920                                      
Adjusted saturation flow rate        1800      pcphgpl                          
Percent turns from exclusive lanes   60        %                                
_________________________Roadway Characteristics_______________________________ 
                                                                                
Number of through lanes one direction, N  1                                     
Free flow speed, FFS                      40        mph                         
Urban class                               2                                     
Section length                            0.40      miles                       
Median                                    No                                    
Left-turn bays                            No                                    
_________________________Signal Characteristics________________________________ 
                                                                                
Signalized intersections             2                                          
Arrival type, AT                     3                                          
Signal type (k = 0.5 for planning)   Actuated                                   
Cycle length, C                      60.0      sec                              
Effective green ratio, g/C           0.600                                      
________________________________Results________________________________________ 
                                                                                
Annual average daily traffic, AADT   8050      vpd                              
Two-way hourly volume                418       vph                              
Hourly directional volume            217       vph                              
Through-volume 15-min. flow rate     94        v                                
Running time                         46.0      sec                              
v/c ratio                            0.11                                       
Through capacity                     863       vph                              
Progression factor, PF               1.000                                      
Uniform delay                        5.1       sec                              
Filtering/metering factor, I         0.998                                      
Incremental delay                    0.3       sec                              
Control delay                        5.4       sec/v                            
Total travel speed, Sa               25.4      mph                              
Total urban street LOS               C                                          
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                         HCS+: Urban Streets Release 5.4                        
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
Phone:                                     Fax:                                 
E-Mail:                                                                         
                                                                                
______________________________PLANNING ANALYSIS________________________________ 
Analyst:               Jeff Netzinger                                           
Agency/Co.:            HGBD                                                     
Date Performed:        9/7/2012                                                 
Analysis Time Period:  Mid-day Peak                                             
Urban Street:          Gwinnett                                                 
Direction of Travel:                                                            
Jurisdiction:          City of Savannah                                         
Analysis Year:         2016                                                     
Project ID:  2016 MD                                                            
                                                                                
___________________________Traffic Characteristics_____________________________ 
                                                                                
Annual average daily traffic, AADT   8050      vpd                              
Planning analysis hour factor, K     0.061                                      
Directional distribution factor, D   0.530                                      
Peak-hour factor, PHF                0.920                                      
Adjusted saturation flow rate        1800      pcphgpl                          
Percent turns from exclusive lanes   60        %                                
_________________________Roadway Characteristics_______________________________ 
                                                                                
Number of through lanes one direction, N  1                                     
Free flow speed, FFS                      40        mph                         
Urban class                               2                                     
Section length                            0.40      miles                       
Median                                    No                                    
Left-turn bays                            No                                    
_________________________Signal Characteristics________________________________ 
                                                                                
Signalized intersections             2                                          
Arrival type, AT                     3                                          
Signal type (k = 0.5 for planning)   Actuated                                   
Cycle length, C                      60.0      sec                              
Effective green ratio, g/C           0.600                                      
________________________________Results________________________________________ 
                                                                                
Annual average daily traffic, AADT   8050      vpd                              
Two-way hourly volume                491       vph                              
Hourly directional volume            260       vph                              
Through-volume 15-min. flow rate     113       v                                
Running time                         46.0      sec                              
v/c ratio                            0.13                                       
Through capacity                     863       vph                              
Progression factor, PF               1.000                                      
Uniform delay                        5.2       sec                              
Filtering/metering factor, I         0.996                                      
Incremental delay                    0.3       sec                              
Control delay                        5.5       sec/v                            
Total travel speed, Sa               25.2      mph                              
Total urban street LOS               C                                          
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                         HCS+: Urban Streets Release 5.4                        
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
Phone:                                     Fax:                                 
E-Mail:                                                                         
                                                                                
______________________________PLANNING ANALYSIS________________________________ 
Analyst:               Jeff Netzinger                                           
Agency/Co.:            HGBD                                                     
Date Performed:        9/7/2012                                                 
Analysis Time Period:  PM Peak                                                  
Urban Street:          Gwinnett                                                 
Direction of Travel:                                                            
Jurisdiction:          City of Savannah                                         
Analysis Year:         2016                                                     
Project ID:  2016 PM                                                            
                                                                                
___________________________Traffic Characteristics_____________________________ 
                                                                                
Annual average daily traffic, AADT   8050      vpd                              
Planning analysis hour factor, K     0.096                                      
Directional distribution factor, D   0.520                                      
Peak-hour factor, PHF                0.920                                      
Adjusted saturation flow rate        1800      pcphgpl                          
Percent turns from exclusive lanes   60        %                                
_________________________Roadway Characteristics_______________________________ 
                                                                                
Number of through lanes one direction, N  1                                     
Free flow speed, FFS                      40        mph                         
Urban class                               2                                     
Section length                            0.40      miles                       
Median                                    No                                    
Left-turn bays                            No                                    
_________________________Signal Characteristics________________________________ 
                                                                                
Signalized intersections             2                                          
Arrival type, AT                     3                                          
Signal type (k = 0.5 for planning)   Actuated                                   
Cycle length, C                      60.0      sec                              
Effective green ratio, g/C           0.600                                      
________________________________Results________________________________________ 
                                                                                
Annual average daily traffic, AADT   8050      vpd                              
Two-way hourly volume                772       vph                              
Hourly directional volume            401       vph                              
Through-volume 15-min. flow rate     174       v                                
Running time                         46.0      sec                              
v/c ratio                            0.20                                       
Through capacity                     863       vph                              
Progression factor, PF               1.000                                      
Uniform delay                        5.5       sec                              
Filtering/metering factor, I         0.988                                      
Incremental delay                    0.5       sec                              
Control delay                        6.0       sec/v                            
Total travel speed, Sa               24.8      mph                              
Total urban street LOS               C                                          
                                                                                
 

  



Appendix B 
HCM Analyses 

23 
 

                                                                                
                         HCS+: Urban Streets Release 5.4                        
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
Phone:                                     Fax:                                 
E-Mail:                                                                         
                                                                                
______________________________PLANNING ANALYSIS________________________________ 
Analyst:               Jeff Netzinger                                           
Agency/Co.:            HGBD                                                     
Date Performed:        9/7/2012                                                 
Analysis Time Period:  AM Peak                                                  
Urban Street:          Gwinnett                                                 
Direction of Travel:                                                            
Jurisdiction:          City of Savannah                                         
Analysis Year:         2036                                                     
Project ID:  2036 AM                                                            
                                                                                
___________________________Traffic Characteristics_____________________________ 
                                                                                
Annual average daily traffic, AADT   10170     vpd                              
Planning analysis hour factor, K     0.052                                      
Directional distribution factor, D   0.520                                      
Peak-hour factor, PHF                0.920                                      
Adjusted saturation flow rate        1800      pcphgpl                          
Percent turns from exclusive lanes   60        %                                
_________________________Roadway Characteristics_______________________________ 
                                                                                
Number of through lanes one direction, N  1                                     
Free flow speed, FFS                      40        mph                         
Urban class                               2                                     
Section length                            0.40      miles                       
Median                                    No                                    
Left-turn bays                            No                                    
_________________________Signal Characteristics________________________________ 
                                                                                
Signalized intersections             2                                          
Arrival type, AT                     3                                          
Signal type (k = 0.5 for planning)   Actuated                                   
Cycle length, C                      60.0      sec                              
Effective green ratio, g/C           0.600                                      
________________________________Results________________________________________ 
                                                                                
Annual average daily traffic, AADT   10170     vpd                              
Two-way hourly volume                528       vph                              
Hourly directional volume            274       vph                              
Through-volume 15-min. flow rate     119       v                                
Running time                         46.0      sec                              
v/c ratio                            0.14                                       
Through capacity                     863       vph                              
Progression factor, PF               1.000                                      
Uniform delay                        5.2       sec                              
Filtering/metering factor, I         0.996                                      
Incremental delay                    0.3       sec                              
Control delay                        5.6       sec/v                            
Total travel speed, Sa               25.2      mph                              
Total urban street LOS               C                                          
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                         HCS+: Urban Streets Release 5.4                        
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
Phone:                                     Fax:                                 
E-Mail:                                                                         
                                                                                
______________________________PLANNING ANALYSIS________________________________ 
Analyst:               Jeff Netzinger                                           
Agency/Co.:            HGBD                                                     
Date Performed:        9/7/2012                                                 
Analysis Time Period:  Mid-day Peak                                             
Urban Street:          Gwinnett                                                 
Direction of Travel:                                                            
Jurisdiction:          City of Savannah                                         
Analysis Year:         2036                                                     
Project ID:  2036 MD                                                            
                                                                                
___________________________Traffic Characteristics_____________________________ 
                                                                                
Annual average daily traffic, AADT   10170     vpd                              
Planning analysis hour factor, K     0.061                                      
Directional distribution factor, D   0.530                                      
Peak-hour factor, PHF                0.920                                      
Adjusted saturation flow rate        1800      pcphgpl                          
Percent turns from exclusive lanes   60        %                                
_________________________Roadway Characteristics_______________________________ 
                                                                                
Number of through lanes one direction, N  1                                     
Free flow speed, FFS                      40        mph                         
Urban class                               2                                     
Section length                            0.40      miles                       
Median                                    No                                    
Left-turn bays                            No                                    
_________________________Signal Characteristics________________________________ 
                                                                                
Signalized intersections             2                                          
Arrival type, AT                     3                                          
Signal type (k = 0.5 for planning)   Actuated                                   
Cycle length, C                      60.0      sec                              
Effective green ratio, g/C           0.600                                      
________________________________Results________________________________________ 
                                                                                
Annual average daily traffic, AADT   10170     vpd                              
Two-way hourly volume                620       vph                              
Hourly directional volume            328       vph                              
Through-volume 15-min. flow rate     142       v                                
Running time                         46.0      sec                              
v/c ratio                            0.16                                       
Through capacity                     863       vph                              
Progression factor, PF               1.000                                      
Uniform delay                        5.3       sec                              
Filtering/metering factor, I         0.993                                      
Incremental delay                    0.4       sec                              
Control delay                        5.7       sec/v                            
Total travel speed, Sa               25.1      mph                              
Total urban street LOS               C                                          
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                         HCS+: Urban Streets Release 5.4                        
                                                                                
                                                                                
                                                                                
                                                                                
                                                                                
Phone:                                     Fax:                                 
E-Mail:                                                                         
                                                                                
______________________________PLANNING ANALYSIS________________________________ 
Analyst:               Jeff Netzinger                                           
Agency/Co.:            HGBD                                                     
Date Performed:        9/7/2012                                                 
Analysis Time Period:  PM Peak                                                  
Urban Street:          Gwinnett                                                 
Direction of Travel:                                                            
Jurisdiction:          City of Savannah                                         
Analysis Year:         2036                                                     
Project ID:  2036 PM                                                            
                                                                                
___________________________Traffic Characteristics_____________________________ 
                                                                                
Annual average daily traffic, AADT   10170     vpd                              
Planning analysis hour factor, K     0.096                                      
Directional distribution factor, D   0.520                                      
Peak-hour factor, PHF                0.920                                      
Adjusted saturation flow rate        1800      pcphgpl                          
Percent turns from exclusive lanes   60        %                                
_________________________Roadway Characteristics_______________________________ 
                                                                                
Number of through lanes one direction, N  1                                     
Free flow speed, FFS                      40        mph                         
Urban class                               2                                     
Section length                            0.40      miles                       
Median                                    No                                    
Left-turn bays                            No                                    
_________________________Signal Characteristics________________________________ 
                                                                                
Signalized intersections             2                                          
Arrival type, AT                     3                                          
Signal type (k = 0.5 for planning)   Actuated                                   
Cycle length, C                      60.0      sec                              
Effective green ratio, g/C           0.600                                      
________________________________Results________________________________________ 
                                                                                
Annual average daily traffic, AADT   10170     vpd                              
Two-way hourly volume                976       vph                              
Hourly directional volume            507       vph                              
Through-volume 15-min. flow rate     220       v                                
Running time                         46.0      sec                              
v/c ratio                            0.25                                       
Through capacity                     863       vph                              
Progression factor, PF               1.000                                      
Uniform delay                        5.7       sec                              
Filtering/metering factor, I         0.977                                      
Incremental delay                    0.7       sec                              
Control delay                        6.4       sec/v                            
Total travel speed, Sa               24.5      mph                              
Total urban street LOS               C                                          
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